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Abstract: The key to the high-quality development of the marine economy is promoting the green transformation
of the marine industry and enhancing the green total factor productivity of the marine economy. This paper
combines the analytical framework of the socio-technical system with the qualitative comparative analysis ( QCA )
method of dynamic fuzzy set to extract six antecedent variables at three levels: The macro-landscape level,

the meso-institutional level, and the micro-innovation niche level. Taking the total factor productivity index

WFE HH: 2025-05-10; &ITHHA: 2025-11-03

E&TH: HRAKFFILETH (42506239 ) 5 WiVLA ¥ =4k SR =R L HURVE (25CCG10) 5 VLA B H T —BAHFT H (Y202353833) ;
S ilrrtRHE — B (ZXSK2023033).

EER AN iz, PR, M, BRI NIRRT AT S RORBIRT . M S 4T

BISIES: DA€, YIE, 4, BIC oGy . ek



511 W

of 11 coastal provinces ( autonomous regions and municipalities ) in China from 2012 to 2022 as the outcome
variable, the paper explores the driving mechanism and enhancement path of the marine economy green total
factor productivity ( MGTFP ) in depth from a configurational perspective. The results show that: (1) A single
factor does not constitute a necessary condition for improving MGTFP, however, optimizing industrial structure
and increasing scientific and technological R&D expenditure play a stronger role in improving the green MGTFP
of the marine economy. (2) There are four differentiated realization paths: marine economic development
and environmental policy support ( M1 ) ; environmental regulation and human capital accumulation ( M2 ) ;
endogenous factors ( M3 ) ; and innovation and factor synergy ( M4 ). (3 ) From the spatial-temporal dimension,
there is no obvious spatio-temporal effect on the green development of China’s marine economy; however, there
is a significant difference in the level of green total factor productivity. The findings of this paper have important
theoretical and practical implications for realizing multiple models of the high-quality development of the marine
economy.

Keywords: Socio-Technical system perspective, Green total factor productivity, Green development of the

marine economy, Dynamic QCA, Configuration paths
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Table 1 Input-output indicators and their meanings
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Table 3 Variable calibration and descriptive statistics
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Table 4 Analysis of necessary conditions
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Table 5 Causal combinations with inter-group consistency-adjusted distances greater > 0.2
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Table 7 Typical cases corresponding to the configuration
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Fig.3 Trend plot of the level of consistency between groups
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